Imidazole-containing amino acids as selective inhibitors of nitric oxide synthases.
Two series of imidazole-containing amino acids (1a-e and 2a-c), all larger homologues and analogues of L-histidine, were prepared. Since imidazole and phenyl substituted imidazoles have been reported to be inhibitors of NOS and the mode of action of these compounds as heme ligands is a potential mechanism of inhibitory action, we designed imidazole-containing amino acids as combined inhibitors at both the amino acid as well as heme binding sites. To study the influence of the distance between the amino acid moiety and the imidazole moiety on inhibitory potency, the number of carbons between these two functional groups was varied from two to six. The structure-activity relationships of this class of inhibitors can be correlated with the distance between the heme and the amino acid binding sites of the enzyme. Two of the compounds (1b and 1d) with three and five methylenes between the imidazole and amino acid functional groups, respectively, were found to be potent and selective inhibitors for nNOS and iNOS over eNOS. When phenyl was substituted on the nitrogen of the imidazole, both the potency and isoform selectivity diminished.